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The molecule of the title compound, C 31 H 29 N 3 , contains a hexyl chain, a coordination unit (benzimidazole) and a functional group (carbazole). The benzimidazole ring is not coplanar with either the phenyl ring or the carbazole system, making dihedral angles of 43.26 (3) and 39.03 (2) , respectively. The dihedral angle between the phenyl ring and the carbazole system is 24.42 (3) . The hexyl C atom (with respect to benzimidazole) deviates by 1.124 (2) Å from the benzimidazole plane, although the C atom lies in the plane. The hexyl C atom (with respect to carbazole) deviates by 1.315 (1) Å from the carbazole plane, although the C atom lies in the plane. The crystal structure is stabilized by intermolecular C-HÁ Á Á interactions.
Related literature
For applications of benzimidazole-containing compounds as human cytomegalovirus inhibitors and anthelmintic agents, see: Spasov et al. (1999) ; Zhu et al. (2000) . Benzimidazole derivatives can act as ligands to transition metals for modeling biological systems, see: Bouwman et al. (1990) and for organic light-emitting devices (OLEDs), see: Huang et al. (2004) ; Si et al. (2007) . For bond-length data, see: Allen et al. (1987) Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Siemens, 1996) ; cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
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The benzimidazole moiety is an important heterocyclic nucleus which has been used extensively in medicinal chemistry.
Many benzimidazole-containing compounds have found commercial applications in human cytomegalovirus inhibitor and anthelmintic agents (Zhu et al., 2000; Spasov et al., 1999) . Moreover, benzimidazole derivaterives can act as ligands to transition metals for modeling biological systems (Bouwman et al.,1990) and for organic light-emitting devices (OLEDs) (Huang et al., 2004; Si et al., 2007) . 2-Phenyl-benzimidazole-based cyclometalated iridium complexes are excellent phosphorescence materials and the devices using these complexes as dopants exhibit very high efficiencies (Huang et al., 2004) .
Recently we modified 2-phenyl-benzimidazole with multifunctional charge-transporting groups by nonconjugated aliphatic linkage to improve the charge-transporting characteristic of 2-phenyl-benzimidazole-based cyclometalated iridium complexes. In this paper, we report the crystal structure of a new ligand containing hole-transporting carbazole group, 1-(6-carbazolylhexyl)-2-phenyl-benzimidazole.
The molecular structure of the title compound and the ORTEP structure is shown in Fig. 1 . The bond lengths and angles in the molecule are within normal ranges (Allen et al., 1987) . The benzimidazole ring and the phenyl ring as well as the Experimental 1-(6-carbazolylhexyl)-2-phenyl-benzimidazole was obtained in three steps. Firstly, 2-phenyl-benzimidazole was synthesized by reacting o-phenylendiamine and benzoic acid in presence of polyphosphoric acid under N 2 at 433 K for 8 h. Secondly, 9-(6-bromohexyl)-carbazole was prepared by reacting cabazole and 1,6-dibromohexane in the mixed solvent of toluene and aqueous 50% sodium hydroxide, in which tetrabutyl ammonium bromide was used as the phase-transfer catalyst. Finally, under N 2 solid NaH and 2-phenyl-benzoimidazole in anhydrous DMF was stirred at 353 K for 2 h, then 9-(6-bromohexyl)carbazole was added. The mixed solution was stirred overnight at room temperature. The crude product was chromato- Non-H atoms were refined anisotropically. H atoms were treated as riding atoms with distances C-H = 0.97 Å (CH 2 ) and 0.93 Å (CH). The isotropic displacement parameters for all H atoms were set equal to 1.2 U eq of the carrier atom. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0692 (11) 0.0612 (11) 0.0774 (11) −0.0072 (9) 0.0217 (9) 0.0048 (9) C12 0.0571 (9) 0.0460 (9) 0.0549 (9) 0.0036 (7) 0.0096 (7) 0.0095 (7) C13 0.0614 (9) 0.0559 (9) 0.0593 (9) 0.0059 (8) 0.0173 (7) 0.0036 (8) C14 0.0529 (9) 0.0534 (9) 0.0657 (10) 0.0018 (7) 0.0155 (7) −0.0051 (8) C15 0.0470 (8) 0.0543 (9) 0.0633 (9) 0.0027 (7) 0.0069 (7) 0.0011 (8) C16 0.0483 (9) 0.0563 (9) 0.0718 (10) −0.0002 (7) 0.0020 (7) −0.0010 (8) C17 0.0556 (9) 0.0556 (9) 0.0570 (9) 0.0007 (8) −0.0072 (7) 0.0042 (8) C18 0.0614 (9) 0.0514 (9) 0.0492 (8) −0.0038 (8) −0.0008 (7) 0.0047 (7) (11) C31 0.0760 (12) 0.0589 (10) 0.0680 (10) 0.0024 (9) 0.0101 (9) 0.0019 (8) N1 0.0529 (7) 0.0477 (7) 0.0601 (7) 0.0043 (6) 0.0135 (6) 0.0019 (6) N2 0.0552 (7) 0.0522 (8) 0.0506 (7) −0.0037 (6) −0.0017 (6) 0.0033 (6) N3 0.0630 (8) 0.0658 (9) 0.0659 (8) −0.0074 (7) 0.0024 (7) 0.0131 (7) Geometric parameters (Å, °) 
